Extranodal natural killer (NK)/T-cell lymphoma is a very rare and aggressive disease characterized histopathologically by an Epstein-Barr virus (EBV)-positive atypical lymphoid cytotoxic infiltrate, extensive vascular destruction, and prominent tissue necrosis. It commonly shows cutaneous lesions that primarily or secondarily mimic cellulitis at the primary site. We report on a very rare case of extranodal NK/Tcell lymphoma, nasal type of skin/soft tissue, in a 64-year-old man, and describe the radiological findings. The condition was misdiagnosed as cellulitis of the left arm based on initial noninvasive clinical and radiologic work-up.
Introduction
Natural killer (NK)/T-cell lymphomas are a group of clonal proliferations of cytotoxic lymphocytes of NK or rarely T-cell types, presenting mainly as tumors or destructive lesions in the nasal cavity, maxillary sinuses or palate (1) . More rarely, extranodal NK/T-cell lymphomas might become present in other extranodal sites such as the skin, testis, lung, or gastrointestinal tract. Skin involvement as the primary site is rare and is known as primary cutaneous extranodal NK/T-cell lymphoma, nasal type (PC-ENK/T-NT) (2) (3) (4) . The clinical and radiologic features of PC-ENK/T-NT can mimic cellulitis, panniculitis, or fasciitis. We report a very rare case of PC-ENK/T-NT in the left arm that mimicked cellulitis on initial clinico-radiologic diagnostic work-ups, together with radiologic findings and a review of the literature. To our knowledge, this is the first report of the imaging findings of PC-ENK/T-NT.
Case Presentation
A 64-year-old man was referred to our hospital due to painful swelling and redness of the left upper arm for three months, which had persisted despite antibiotic treatment at a local clinic (Figure 1 ). The peripheral white blood cell count was elevated to 47 × 10 9 /L (52.1% neutrophils, 32.5% lymphocytes and 14.3% monocytes). The hemoglobin level (152 g/L) and platelet count (206 × 10 9 /L) were within normal ranges. The C-reactive protein (CRP) level was mildly elevated to 0.61 mg/dL. The lactate dehydrogenase (LDH) level was 31.06 μkat/L. The patient's body temperature was 38.5℃. Other symptoms such as night sweats and weigh loss (B symptoms) were not prominent. Magnetic resonance imaging (MRI) of the left upper arm of the patient at local clinics showed edematous and inflammatory soft tissue infiltration in the left arm without formation of a definite mass. These findings were suggestive of cellulitis or fasciitis ( Figure 2, A and B) . On admission, the patient received intravenous antibiotics for three days. He subsequently left the hospital. After seven weeks, the patient returned complaining of newly developed palpable nodules in the left axillary region and aggravated cutaneous lesions in the left upper arm that did not respond to the antibiotic therapy. Left humerus computed tomography (CT) scans at our hospital showed marked soft tissue thickening with edematous changes and ill-defined subcutaneous fatty infiltration in the cutaneous and the subcutaneous layer of the left upper medial arm (Figure 2 , C-E). These findings were also suggestive of cellulitis or fasciitis, yet the result of fineneedle aspiration cytology for left axillary lymphadenopathy showed poorly differentiated carcinoma. For further evaluation of the primary site of malignancy, chest CT scans were obtained, which revealed multiple lymphadenopathies with perinodal infiltration in the left axillary area and multiple small and discrete subcutaneous nodules in the anterior chest wall ( Figure 3 , A and B). A radiologist suggested the possibility of a primary lymphoma, such as a peripheral T-cell lymphoma, rather than a carcinomatous metastasis. An excisional biopsy from the left axillary lymph node and a left upper arm nodule showed extranodal NK/T-cell lymphoma. At the time of skin biop-sy, a dermatologic consultation was performed and the differential diagnosis of the dermatologist was cutaneous lymphoma or vasculitis. The immunophenotyping results were negative for CD3, positive for CD2 and CD56, strongly positive for Epstein-Barr virus (EBV) in situ, and positive for T-cell intercellular antigen (TIA) (Figure 4 , A-E). To assess the disease status, positron emission tomography (PET)-CT scans were obtained and revealed multiple nodular lesions in the left axillary area, chest and abdominal walls, upper and lower extremities, and cervical space that showed high fludeoxyglucose (FDG) uptake ( Figure 3, C and D) . After salvage L-asparagine chemotherapy, all lesions were remarkably improved.
Discussion
NK/T-cell lymphomas are a group of clonal proliferations of cytotoxic lymphocytes of NK or rarely, T-cell types, with peculiar clinico-pathologic features that present mainly as tumors or destructive lesions in the nasal cavity, maxillary sinuses or palate (1). Rarely, extranodal NK/T-cell lymphoma might become present in other extranodal sites such as the skin, testis, lung, or gastrointestinal tract. This condition is characterized by an EBV-positive atypical lymphoid cytotoxic infiltrate (5), as in the present case. Natural killer/T-cell lymphoma is subcategorized into extranodal NK/T-cell lymphoma, nasal (ENK/T-N) and extranodal NK/T-cell lymphoma, nasal type (ENK/T-NT) by the current World Health Organization (WHO) classification of hematolymphoid tumors (1, 6) . The ENK/T-NT category accounts for less than 2% of non-Hodgkin's lymphomas in Europe and North America, but is more frequent in Asia, South America and Central America (7) . When the initial site of involvement is the skin, this tumor is known as PC-ENK/T-NT, whereas ENK/T-N lymphoma initially involves the nasal cavity with extension to the skin. The PC-ENK/T-NT lymphoma is rare (2-4). Patients with extranodal NK/T-cell lymphomas show low survival rates and poor responses to treatment (8) . In comparison to nasal lymphoma, nasal type lymphoma is clinically less aggressive and more localized, and has a better prognosis (2). Our case showed near-complete remission at six months of treatment with salvage L-asparagine chemotherapy. Clinically, our case mimicked cellulitis and ulceration in the left upper arm, with therapeutic failure of antibiotic treatment, as in a report by Choi et al. (2) . Progressive and relatively extensive involvement of cellulitis and relatively deep and large-scale ulceration despite antibiotic therapy could suggest NK-T cell lymphoma to the clinician. In addition to dermatologists, other clinicians should consider this rare disease in such clinical settings with evaluation of the nasal cavity. The CT or MRI findings in PC-ENK/T-NT are not well recognized. In our case, the CT findings were similar to those of cellulitis or fasciitis. However, unlike simple cellulitis or fasciitis, there were mixed findings of multiple discrete cutaneous or subcutaneous nodules, which were similar to the findings for subcutaneous panniculitis-like T-cell lymphomas (9) . The nodules in this case showed poorly enhanced peripheral rims and relatively radiolucent central areas in chest CT. In MRI, these lesions showed mixed intermediate to subtle low-signal-intensity areas within the soft tissue swelling and infiltration in a T2-weighted image (T2WI), which was similar to a case of NK/T-cell lymphoma of the face reported by Kim et al. (10) . Lesions of simple inflammation, such as cellulitis or fasciitis, usually show high signal intensities in T2W Images. Therefore, the intermediate to subtle low-signal-intensity area in the T2WI is not compatible with simple inflammation and could be an important MRI finding for the differential diagnosis of cutaneous lymphoma from a simple inflammation (10) . Familiarity with such CT or MRI findings could provide the radiologist with diagnostic clues about skin or soft tissue involvement of T-cell lymphomas. In FDG-PET imaging, like other T-cell lymphomas, lesions appeared as multiple foci of FDG uptake. Therefore, FDG-PET might be useful for monitoring of the therapeutic response as well as staging the work-up. After development of left axillary lymphadenopathies, our impression changed from the noninvasive diagnostic suspicion in our case was changed from cellulitis or fasciitis to a malignant condition. The findings of CT and MRI as well as dermatologic exams could help to differentiate skin or soft tissue lymphoma from benign skin or soft tissue inflammation and lead to early and proper diagnosis and treatment of this aggressive disease.
In conclusion, the clinical and imaging features of PC-ENK/T-NT are nonspecific and differentiation from skin or soft tissue involvement in benign inflammatory diseases, such as cellulitis and fasciitis, is frequently difficult. Nevertheless, if a patient had skin lesions similar to cellulitis or ulcers that had failed to respond to empirical antibiotics, and imaging findings were not suggestive of benign inflammation, lymphomatous involvement, especially PC-ENK/T-NT, should be considered.
